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Further Insights into the Properties of the HIV gp41
Fusion Domain: Commentary on the Article
by A. L. Lai et al.Infectivity of enveloped viruses requires the fusion
of the viral membrane (i.e., the viral envelop) with a
membrane of the host cell. An integral membrane
protein of the virus called the fusion protein
accelerates this process. One class of viral fusion
protein that contains a fusion peptide at the N-
terminus is the class I fusion protein corresponding
to the fusion protein of a large number of viruses
including human immunodeﬁciency virus (HIV).1
In part, because of the medical importance of HIV
infections, there have been many studies on the
structure of the HIV fusion protein, gp41, and on its
mechanism of inducing membrane fusion. In bio-
physical studies of such systems, there is often a
conﬂict between using an intact system of whole
virus and target cell and studying parts of the system
that are often more amenable to experimental
manipulation. The former approach tends to be
more descriptive and less mechanistic but more
closely adheres to the biologically relevant process.
In comparison, studies of the N-terminal fusion
peptide and its interaction with model liposomes
allow for the determination of more speciﬁc struc-
tural and mechanistic aspects of the fusion process.
In the case of the fusion peptide ofHIV gp41, even in
simple systems, there were very discrepant results
concerning the conformational properties of the fusion
peptide in membranes that were reported by different
laboratories. Someof thesedifferences couldhavebeen
the result of different conditions used such as peptide/
lipid ratio, the nature of the lipid, the temperature, etc.
Conformations that were either mostly α-helical or
mostly β-structure were detected, but the relationship
of these conformations to membrane fusion was not
known. The most detailed α-helical structure came
from high-resolution, solution-state NMR requiring
the presence of detergentmicelles,2 while the strongest
evidence for β-structure came from solid-state NMR
methods that required relatively high peptide concen-
trations and low temperatures.3
The present work of Tamm and his group helps to
resolve these contradictory results and is satisfying0022-2836 © 2012 Elsevier Ltd. Open access under CC BY-NC-ND licento both the proponents of an α-helical structure for
the fusion peptide and those advocating β-sheet
structure, since the present paper demonstrates that
either of the two conformations can result in
membrane fusion. Furthermore, a model for the
insertion of the peptide into a membrane as an α-
helix was derived from experimental observations.
The importance of high cholesterol concentrations in
favoring the β-structure form of the peptidewas also
shown. This may be particularly important because
of the suggestion that raft domains may be involved
in the interaction of HIV with membranes.4–7
This study clariﬁes that both α-helical and β-
structure forms of the fusion peptide could promote
membrane fusion, including the mixing of aqueous
contents, and that cholesterol plays a fundamental
role in determining the peptide conformation. What
remains to be determined is how the ﬁndings relate to
the intact protein. Other regions of the fusion protein
also contribute to accelerating membrane fusion,8,9
and there may be interactions between different
conformations of the fusion peptides and these other
regions of the protein. It also remains to be elucidated
how a β-structure conformation of the fusion peptide
domain inserts into the membrane to promote fusion
or if it is an intermediate in the process.References
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